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NUCLEAR ENERGY INSTITUTE

Alexander Marion
DIRECTOR
ENGINEERING DEPARTMENT
NULCEAR GENERATION DIVISION

July 31, 2001

Dr. Brian W. Sheron 
Associate Director for Project Licensing and Technical Analysis
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Mail Stop O5-E7
Washington, DC  20555-0001

SUBJECT: NRC Staff Questions on EPRI Interim Report TP-1001491, Part 2,
Section 4.0, Comment No. 2

PROJECT NUMBER: 689

Dear Dr. Sheron:

Enclosed is the information requested by the NRC for data on U.S. PWR plants, and
a relative ranking of effective full power years of operation and RPV head
temperature normalized to Oconee, Unit 3.  Proprietary and non-proprietary
versions of the table are enclosed along with an affidavit requesting that the NRC
withhold the proprietary version from public distribution.  The data is the most
accurate available at this time, but it is possible that changes to some of the data
may occur in the future. 

If you have any questions about the enclosures, please contact Kurt Cozens at 202-
739-8085, koc@nei.org, or me.

Sincerely,

Alexander Marion

KOC/maa
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Unit
Name

NSSS
Design

Nozzle
Material

Supplier1

Head

Fabricator2

Insulation
Type and
Config.

EFPYs
thru
Feb.
2001

Current
Head
Temp.

(°F)

Histogram
Group

(EFPYs)3 Date Result Comments

1 Oconee 1 B&W B BW 0.5 – 1.5 Reflective
Horizontal

20.4 602 602 22.1 -0.3 <3 Mar-02 Visual Nov-00 100% One leaking CRDM 
and five leaking TC 
nozzles

18 non-leaking CRDM nozzles found to be free 
of significant cracking

2 Oconee 2 B&W B BW 0.5 – 1.5 Reflective
Horizontal

20.3 602 602 22.0 -0.2 <3 Oct-02 Visual
& ID
NDE

Apr-01 100% Four leaking CRDM 
nozzles

Four leaking nozzles detected in April 2001; 
Shallow indications found in several nozzles 
during 100% under-head eddy current 
inspections in October 1994

3 Oconee 3 B&W B BW 0.5 – 1.5 Reflective
Horizontal

20.1 602 602 21.7 0.0 <3 Nov-01 Visual Feb-01 100% Nine leaking CRDM 
nozzles

9 non-leaking CRDM nozzles found to be free 
of significant cracking

4 ANO 1 B&W B/H BW 0.5 – 1.5 Reflective
Horizontal

18.0 602 602 19.5 2.1 <3 Sep-02 Visual Mar-01 100% One leaking CRDM 
nozzle

Crawler inserted through a small hole in the 
shroud

5 North Anna 1 W S RDM 0.4 – 1.2 Reflective
Stepped

17.1 600-607 600 19.4 2.3 <3 Sep-01 ID
NDE

Feb-96 31% No indications 
reported for 20 
outermost nozzles

Inspection of nozzle ID surfaces using eddy 
current

6 Robinson 2 W H CE 0.0 – 3.0 Blanket
Contoured

20.6 598 598 19.0 3.0 3-6 Oct-02 Visual Apr-01 100% No leakage detected The original reflective type insulation was 
removed, and then replaced by blanket type 
insulation after the inspection was completed

7 Davis-Besse B&W B/H BW 0.5 – 1.5 Reflective
Horizontal

14.7 605 605 17.9 3.1 3-6 Apr-02 Visual Mar-00 100% No leakage detected B&W plants have gap under insulation

8 Surry 1 W H BW/RDM 0.4 – 1.2 Reflective
Stepped

19.5 598-600 598 18.6 3.4 3-6 Oct-01

9 North Anna 2 W S RDM 0.4 – 1.2 Reflective
Stepped

16.7 600-607 600 18.3 3.4 3-6 Sep-02

10 Surry 2 W B/S BW/RDM 0.4 – 1.2 Reflective
Stepped

19.4 598-600 598 18.6 3.5 3-6 Mar-02

11 TMI 1 B&W B BW 0.5 – 1.5 Reflective
Horizontal

16.8 601 601 17.5 4.1 3-6 Oct-01 Visual Sep-99 100% No leakage detected B&W plants have gap under insulation

12 Crystal River 3 B&W B BW 0.5 – 1.5 Reflective
Horizontal

14.9 601 601 15.6 5.9 3-6 Oct-01 Visual Oct-99 100% No leakage detected B&W plants have gap under insulation

13 Turkey Point 3 W H BW 0.5 – 1.5 Blanket
Contoured

19.3 594-601 594 16.7 6.3 6-10 Oct-01 Visual Jan-88 100% No leakage detected Complete insulation removal and replacement 
following canopy seal leak; the inspection was 
not counted in histogram because before 1994

14 Turkey Point 4 W H BW 0.5 – 1.5 Blanket
Contoured

18.8 594-601 594 16.5 6.6 6-10 Mar-02 Visual Mar-94 5% No leakage detected Localized insulation removal following minor 
oil spill of the CRDM seal clamp assembly tool

15 Farley 1 W H/B BW/CE 0.0 – 3.0 Reflective
Stepped

18.2 597 597 15.8 6.9 6-10 Oct-01 Visual Sep-95 46% No leakage detected 32 of 69 penetrations on the outer rows were 
inspected

16 Waterford 3 CE SS/H CE 0.0 – 3.0 Reflective
Contoured

12.4 600-607 600 14.1 7.8 6-10 Mar-02 Visual Apr-97 ~20% No leakage detected Insulation removed around perimeter of head to 
facilitate partial bare-metal inspection

17 Farley 2 W B/H BW/CE 0.0 – 3.0 Reflective
Stepped

16.4 597 597 14.5 8.3 6-10 Sep-02 Visual Feb-01 100% No leakage detected Video probe inserted at joints in the metal 
reflective insulation
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18 Cook 2 W W CBI 0.0 – 4.0 Reflective
Stepped

13.3 596-601 601 13.0 8.5 6-10 Nov-01 ID
NDE

Sep-94 91% One CRDM nozzle 
with axial cracks

Inspection of nozzle ID surfaces using eddy 
current; in 1996, one cracked nozzle was 
repaired and four others were re-inspected with 
no indications

19 Point Beach 2 W H/B BW/CE 0.0 – 3.0 Block
Contoured

22.5 589-592 592 14.9 9.6 6-10 Apr-02

20 Calvert Cliffs 1 CE H CE 0.0 – 3.0 Reflective
Contoured

18.3 594 594 14.2 9.8 6-10 Feb-02

21 Calvert Cliffs 2 CE H CE 0.0 – 3.0 Blanket
Contoured

17.9 594 594 13.8 10.2 10-15 Mar-03 Visual Mar-01 11% No leakage detected 8 ICI nozzles only

22 St. Lucie 1 CE H CE 0.0 – 3.0 Encapsulated
Contoured

18.8 589-596 591 14.7 10.3 10-15 Sep-02 Visual Apr-01 3% No leakage detected 2 peripheral CEDM nozzles only

23 San Onofre 2 CE SS/H CE 0.0 – 3.0 Encapsulated
Contoured

13.5 591-604 591 14.5 10.7 10-15 May-02 Visual Oct-00 34% No leakage detected Outer four rings (24 CEDMs + 10 ICIs) with 
insulation raised every outage for last 5 cycles

24 San Onofre 3 CE SS/H CE 0.0 – 3.0 Encapsulated
Contoured

13.3 591-604 591 14.4 10.8 10-15 Jan-03 Visual Jan-01 34% No leakage detected Outer four rings (24 CEDMs + 10 ICIs) with 
insulation raised every outage for last 5 cycles

25 St. Lucie 2 CE SS/H CE 0.0 – 3.0 Encapsulated
Contoured

14.7 596 596 12.3 11.3 10-15 Nov-01

26 Beaver Valley 1 W H/B BW/CE 0.0 – 3.0 Reflective
Stepped

15.2 595 595 12.4 11.5 10-15 Sep-01

27 Point Beach 1 W H BW 0.5 – 1.5 Block
Contoured

22.9 559-592 592 13.5 11.5 10-15 Oct-02 ID
NDE

Apr-94 100% No indications 
reported

Inspection of nozzle ID surfaces using eddy 
current

28 Salem 1 W H CE 0.0 – 3.0 Reflective
Horizontal

13.1 595 595 10.6 13.8 10-15 Oct/Nov 
2002

Visual Apr-01 100% No leakage detected Shroud was raised several feet and outer 
vertical panels of reflective insulation were 
removed

29 Millstone 2 CE H CE 0.0 – 3.0 Reflective
Horizontal

14.0 587-594 594 10.5 14.3 10-15 Feb-02 ID
NDE

Aug-97 100% Shallow indications 
removed from one 
CEDM nozzle

Inspection of nozzle ID surfaces using eddy 
current

30 Indian Point 3 W H CE 0.0 – 3.0 Block
Contoured

13.6 594-595 594 10.6 14.5 10-15 Apr-03 Visual Apr-01 60% No leakage detected Careful visual insp. with insulation in place; not 
counted as bare-metal insp. in histogram

31 Ginna W H BW 0.5 – 1.5 Block
Contoured

23.3 580-590 580 14.8 15.6 15-20 Mar-02 ID
NDE

Mar-99 100% One CRDM noz. w/ 
shallow indications 
left in service

Inspection of nozzle ID surfaces using eddy 
current

32 Diablo Canyon 2 W H CE 0.0 – 3.0 Reflective
Stepped

12.8 593 593 9.6 16.1 15-20 Feb-03

33 Beaver Valley 2 W H CE 0.0 – 3.0 Reflective
Stepped

10.2 595 595 8.3 16.5 15-20 Feb-02

34 Palo Verde 1 CE SS CE 0.0 – 3.0 Reflective
Contoured

11.1 592-600 592 9.4 17.0 15-20 Nov-02

35 Palo Verde 3 CE SS CE 0.0 – 3.0 Reflective
Contoured

10.7 592-600 592 9.1 17.3 15-20 Sep-01
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36 Salem 2 W H CE 0.0 – 3.0 Reflective
Horizontal

10.8 594 594 8.3 17.4 15-20 Apr-02

37 Palo Verde 2 CE SS CE 0.0 – 3.0 Reflective
Contoured

11.0 592-600 592 9.1 17.7 15-20 May-02

38 Fort Calhoun CE H CE 0.0 – 3.0 Reflective
Stepped

19.9 577-588 588 10.8 17.9 15-20 Sep-02

39 ANO 2 CE SS/H CE 0.0 – 3.0 Blanket
Contoured

15.9 585-592 585 10.4 20.7 20-30 Apr-02

40 Diablo Canyon 1 W H CE 0.0 – 3.0 Reflective
Stepped

13.1 589 589 8.4 20.8 20-30 May-02

41 Kewaunee W H/B BW/CE 0.0 – 3.0 Block
Contoured

21.6 583 583 10.8 21.9 20-30 Sep-01 Visual Jun-05 100% No leakage detected

42 Indian Point 2 W H CE 0.0 – 3.0 Encapsulated
Contoured

16.9 575-586 586 7.1 26.6 20-30 Oct-02

43 Prairie Island 1 W CL CL 2.8 – 3.5 Reflective
Horizontal

22.4 580 580 9.9 26.7 20-30 Nov-02 Visual Jan-01 100% No leakage detected Visual every outage; head insulation was 
modified to have four view ports for inspection

44 Prairie Island 2 W A CL 2.8 – 3.5 Reflective
Horizontal

22.3 580 580 9.9 26.8 20-30 Feb-02 Visual Apr-00 100% No leakage detected Visual every outage; head insulation was 
modified to have four view ports for inspection

45 Cook 1 W H CE 0.0 – 3.0 Reflective
Stepped

16.0 575-592 578 9.5 30.3 30-50 Apr-02 Visual Feb-94 33% No leakage detected Visual under insulation using remote technique; 
insulation did not have to be lifted

46 Palisades CE H CE 0.0 – 3.0 Blanket
Contoured

15.6 575-588 575 7.7 39.6 30-50 Sep-02 Visual
& ID
NDE

May-95 100% No leakage detected; 
No indications for 8 
ICI nozzles

Head previously cleaned in 1992 or 1993 
before bare-metal visual inspection of top head 
surface; also performed ECT of inside surfaces 
of 8 ICI nozzles with no indications reported

47 South Texas 2 W H/B CE 0.0 – 3.0 Reflective
Stepped

8.9 605-607 561
(Note 4)

11.1 46.7 30-50 Oct-02

48 South Texas 1 W H CE 0.0 – 3.0 Reflective
Stepped

9.2 561-607 561 10.7 56.6 >50 Oct-01

49 Comanche Peak 1 W H CE 0.0 – 3.0 Reflective
Stepped

8.9 561 561 1.7 102.5 >50 Oct-01

50 Vogtle 1 W H CE 0.0 – 3.0 Reflective
Stepped

11.9 560 560 2.2 104.5 >50 Mar-02

51 Comanche Peak 2 W H CE 0.0 – 3.0 Reflective
Stepped

6.4 561 561 1.3 105.0 >50 Apr-02

52 Vogtle 2 W H CE 0.0 – 3.0 Reflective
Stepped

10.4 560 560 1.9 106.0 >50 Oct-02

53 Seabrook W H CE 0.0 – 3.0 None 8.6 560 560 1.6 109.9 >50 May-02 Visual Oct-00 100% No leakage detected Seabrook has no insulation in nozzle region of 
head; visual inspections each outage through 
ports in cylindrical structure which surrounds 
nozzle region of head
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54 Wolf Creek W H CE 0.0 – 3.0 Reflective
Stepped

12.7 558 558 2.2 114.3 >50 Mar-02

55 Shearon Harris W B CBI 0.0 – 4.0 Reflective
Stepped

11.5 558 558 2.0 115.6 >50 Sep-01

56 Millstone 3 W H CE 0.0 – 3.0 Reflective
Horizontal

9.3 558 558 1.6 115.6 >50 Sep-02

57 Summer W B CBI 0.0 – 4.0 Reflective
Stepped

13.9 557 557 2.3 117.1 >50 Apr-02

58 McGuire 1 W H CE 0.0 – 3.0 Reflective
Horizontal

13.6 557 557 2.2 119.2 >50 Sep-02 Visual Mar-01 14% No leakage detected VT (fiberscope) for 11 nozzles (8 100% and 3 
partial)

59 McGuire 2 W S RDM 0.4 – 1.2 Reflective
Horizontal

13.4 557 557 2.2 119.4 >50 Feb-02

60 Callaway W H CE 0.0 – 3.0 Reflective
Stepped

13.8 557-559 557 2.3 119.9 >50 Oct-02

61 Catawba 1 W S RDM 0.4 – 1.2 Reflective
Horizontal

12.5 557 557 2.1 120.2 >50 Apr-02

62 Catawba 2 W H CE 0.0 – 3.0 Reflective
Horizontal

11.7 557 557 1.9 121.1 >50 Sep-01

63 Watts Bar 1 W S RDM 0.4 – 1.2 Reflective
Horizontal

4.3 557 557 0.7 126.7 >50 Feb-02

64 Braidwood 1 W B BW 0.5 – 1.5 Reflective
Horizontal

9.9 552-558 556 1.5 129.5 >50 Sep-01

65 Braidwood 2 W B BW 0.5 – 1.5 Reflective
Horizontal

10.3 552-558 552 1.4 154.8 >50 Apr-02

66 Byron 1 W B BW 0.5 – 1.5 Reflective
Horizontal

12.0 540-558 551 1.6 160.6 >50 Mar-02

67 Byron 2 W B BW 0.5 – 1.5 Reflective
Horizontal

11.3 550-558 550 1.4 165.9 >50 Sep-02

68 Sequoyah 2 W S RDM 1.0 – 1.4 Reflective
Horizontal

12.1 547 547 1.3 194.7 >50 Mar-02

69 Sequoyah 1 W S RDM 1.0 – 1.4 Reflective
Horizontal

11.9 547 547 1.3 194.9 >50 Oct-01

NOTES:
1Key for Material Suppliers: 2Key for Head Fabricators: 3Calculated using a thermal activation energy of 50 kcal/mole.

B = B&W Tubular Products BW = B&W
H = Huntington CBI = Chicago Bridge & Iron 4South Texas Project (STP) Unit 2 plans a conversion of its head temperature to the cold leg temperature (561°F) in fall 2002

S = Sandvik CE = Combustion Engineering
SS = Standard Steel RDM = Rotterdam Dockyard
W = Westinghouse (Huntington) CL = C.L. Imphy
CL = C.L. Imphy
A = Aubert et Duval
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